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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 12/04/07 have been fully considered but they are not 
persuasive. 

Applicant argues that Liu et al., does not teach providing a modified two-loop 
quantization technique that maintains audio quality at medium to high bit rates while 
reducing artifacts at low bit rates (Amendment, pages 11 - 13). 

The examiner disagrees, Liu et al., teach that an iterative rate control loop 
adjusts the quantization parameters and the quantization step size if the number of bits 
in the encoded data exceeds a prescribed number of bits available for the encoded 
data. The quantization parameters are evaluated directly from the quality criteria for the 
graceful degradation in consideration of the quantization bandwidth and the required 
bits in the non-equal frequency lines by means of a rate-controlling loop for low bit-rate 
audio coding process (Abstract, lines 7-10; paragraph 15, lines 1 - 6). Adjusting the 
quantization parameters and the quantization step size by means of a rate-controlling 
loop for low bit-rate audio coding process implies providing a modified two-loop 
quantization technique that maintains audio quality at medium to high bit rates while 
reducing artifacts at low bit rates, since the quality-controlling loop determines the 
quality of the coded audio. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1 - 22 are rejected under 35 U.S.C. 102(e) as being anticipated by Liu et 
al., (US PAP 2004/0002859). 

As per claim 1 , Liu et al., teach a method for quantizing an audio signal, the 
method comprising: 

iteratively incrementing a quantization step size of each scale factor band of a 
current frame ("an iterative rate control loop adjust the ...the quantization step size"; 
Abstract, lines 8-11); 

comparing a number of bits consumed in quantizing spectral lines in scale factor 
bands in the current frame to a specified bit rate ("compares a prescribed number"; 
paragraph 30, lines 14-19); 

determining whether the quantization step sizes in one or more scale factor 
bands are at a vanishing point ("quantization bands must be zero"; paragraph 66); and 

freezing the quantization step sizes in all the scale factor bands and exiting the 
quantization of the current frame when the number of bits consumed is at or below the 
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specified bit rate ("the number of required bits for the encoding reaches the number of 
bits available"; paragraph 28, lines 6 - 8). 

As per claim 2, Liu et al., further disclose grouping sets of spectral lines to form 
the scale factor bands in the current frame ("number of lines grouped in quantization 
band"; paragraph 4, lines 1 -4); 

assigning an initial quantization step size to each scale factor band in the current 
frame; and quantizing the sets of spectral lines in each scale factor band ('the 
quantization step size may also be adjusted"; paragraph 29, lines 9, and 10). 

As per claim 3, Liu et al., further disclose that the vanishing point comprises: a 
quantized value of substantially close to value of '0' ("quantization bands must be zero"; 
paragraph 66). 

As per claims 4, and 12, Liu et al., teach quantizing an audio signal comprising: 
determining whether a number of bits consumed in quantizing spectral lines in 

scale factor bands in a current frame is at or below a user specified bit rate ("compares 

a prescribed number"; paragraph 30, lines 14-19; paragraph 28, lines 6 - 8); 

if so, freezing the quantization step sizes in all the scale factor bands and exiting 

the quantization of the current frame ("the number of required bits for the encoding 

reaches the number of bits available"; paragraph 28, lines 6 - 8); 
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if not, incrementing quantization step size of each scale factor band by a 
predetermined quantization step size ("an iterative rate control loop adjust the ...the 
quantization step size"; Abstract, lines 8-11); 

determining whether the quantization step sizes in one or more scale factor 
bands are at a vanishing point ("quantization bands must be zero"; paragraph 66); and 

if not, repeating the above steps ('the quantization step size is increased ... The 
process is repeated"; paragraph 28, lines 5 -8). 

As per claims 5, and 1 3, Liu et al., further disclose if so, freezing the quantization 
step sizes of the one or more scale factor bands that are at the vanishing point 
(paragraph 28, lines 5-8; paragraph 66); 

quantizing the spectral lines of remaining scale factor bands that are not at the 
vanishing point ("number of lines grouped in quantization band"; paragraph 4, lines 1 - 
4); 

determining whether number of bits consumed in the remaining scale factor 
bands is at or below the user specified bit rate ("compares a prescribed number"; 
paragraph 30, lines 14-19); 

if so, freezing the quantization step sizes in all the remaining scale factor bands 
and exiting the quantization of the current frame; if not, incrementing quantization step 
size of each remaining scale factor band by the predetermined quantization step size 
("this process is repeated until the number required bits ...reaches the number of bits 
available"; paragraph 28, lines 5 - 8); 
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determining whether the quantization step sizes in all the remaining scale factor 
bands are at the vanishing point ("quantization bands must be zero"; paragraph 66); 
and 

if not, repeating the above steps('the quantization step size is increased ... The 
process is repeated"; paragraph 28, lines 5 -8). 

As per claim 6, Liu et al., further disclose if so, comparing the remaining scale 
factor bands with a perceptual priority chart; dropping one or more of the remaining 
scale factor bands as a function of the comparison ("adjusting the parameters values to 
fit to a perceptual criterion"; paragraph 7, lines 9-11); 

determining whether number of bits consumed by the remaining scale factor 
bands is at or below the user specified bit rate in the current frame("compares a 
prescribed number"; paragraph 30, lines 14-19); 

if so, freezing the quantization step sizes in all the remaining scale factor bands; 
and if not, repeating the above steps and dropping one or more additional scale factor 
bands as a function of the comparison until the number of bits consumed by the 
remaining scale factor bands is at or below the user specified bit rate ("this process is 
repeated until the number required bits ...reaches the number of bits available"; 
paragraph 28, lines 5 - 8). 
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As per claim 7, Liu et al., further disclose grouping sets of spectral lines to form 
the scale factor bands in the current frame ("number of lines grouped in quantization 
band"; paragraph 4, lines 1 -4); 

assigning an initial quantization step size to each scale factor band in the current 
frame; and quantizing the sets of spectral lines in each scale factor band ('the 
quantization step size may also be adjusted"; paragraph 29, lines 9, and 10). 

As per claim 8, Liu et al., further disclose that the vanishing point comprises: a 
quantized value of substantially close to value of ^'("quantization bands must be zero"; 
paragraph 66). 

As per claim 9, Liu et al., teach a method for quantizing spectral information in an 
audio encoder comprising: 

assigning an initial quantization step size to each scale factor band in a current 
frame as a function of a priority chart generated based on a perceptual model; forming a 
first perceptual priority chart for the assigned scale factor bands ('"adjusting the 
parameters values to fit to a perceptual criterion"; paragraph 29, lines 9, and 10; 
paragraph 7, lines 9- 11); 

determining whether number of bits consumed in quantizing spectral lines in 
scale factor bands in a current frame is at or below a user specified bit rate ("compares 
a prescribed number"; paragraph 30, lines 14-19); 
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if so, freezing the quantization step sizes in all the scale factor bands and exiting 
the quantization of the current frame; if not, incrementing quantization step size of each 
scale factor band based on the first perceptual priority chart ("this process is repeated 
until the number required bits ...reaches the number of bits available"; paragraph 28, 
lines 5 - 8); 

determining whether one or more scale factor bands are at a vanishing point 
("quantization bands must be zero"; paragraph 66); and 

if not, repeating the above steps ("this process is repeated"; paragraph 28, lines 

5-8). 

As per claim 10, Liu et al., further if so, freezing the quantization step sizes of the 
one or more scale factor bands that are at the vanishing point ("until the number of 
required bits ...reaches the number of bits"; paragraph 66; paragraph 28, lines 5 - 8); 

forming a second perceptual priority chart by removing the one or more scale 
factor bands that are at the vanishing point from the first perceptual priority chart 
("adjusting the parameters values to fit to a perceptual criterion implies forming a 
second perceptual priority chart"; paragraph 29, lines 9, and 10; paragraph 7, lines 9 - 
11); 

quantizing spectral lines of remaining scale factor bands that are not at the 
vanishing point ("number of lines grouped in quantization band"; paragraph 4, lines 1 - 
4); 
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determining whether number of bits consumed in the remaining scale factor 
bands is at or below the user specified bit rate ("compares a prescribed number"; 
paragraph 30, lines 14-19); 

if so, freezing the quantization step sizes in all the remaining scale factor bands 
and exiting the quantization of the current frame; if not, incrementing quantization step 
size of each remaining scale factor band based on the second perceptual priority 
chart("this process is repeated until the number required bits ...reaches the number of 
bits available"; paragraph 28, lines 5 - 8); 

determining whether all the remaining scale factor bands are at the vanishing 
point ("quantization bands must be zero"; paragraph 66); and 

if not, repeating the above steps ("this process is repeated"; paragraph 28, lines 

5-8). 

As per claims 1 1 , and 14, Liu et al., further disclose if so, comparing the 
remaining scale factor bands with the first perceptual priority chart; dropping one or 
more of the remaining scale factor bands having lower perceptual priority as a function 
of the comparison ("adjusting the parameters values to fit to a perceptual criterion"; 
paragraph 7, lines 9-11) 

determining whether number of bits consumed by the remaining scale factor 
bands is at or below the user specified bit rate in the current frame("compares a 
prescribed number"; paragraph 30, lines 14-19); 
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if so, freezing the quantization step sizes of all the remaining scale factor bands; 
and if not, repeating the above steps and dropping one or more additional scale factor 
bands as a function of the comparison until the number of bits consumed by the 
remaining scale factor bands is at or below the user specified bit rate chart ("this 
process is repeated until the number required bits ...reaches the number of bits 
available"; paragraph 28, lines 5 - 8). 

As per claims 15, 18, and 21, Liu et al., teach an audio coder comprising: 

an input module partitions an audio signal into a sequence of successive frames 

("bands"; paragraph 4, lines 1 - 3); 

a time-to-frequency transformation module obtains the spectral lines in each 

frame and forms critical bands by grouping sets of neighboring spectral lines (paragraph 

3, line 3); and 

an encoder coupled to the time-to-frequency module, wherein the encoder further 
comprises: 

an inner loop module determines whether number of bits consumed is at or 
below a user specified bit rate in a current frame, wherein the inner loop module freezes 
quantization step sizes in all the critical bands when the number of bits consumed is at 
or below the user specified bit rate ("the process is repeated"; paragraph 28, lines 5 - 
8); and 

an outer loop module increments quantization step sizes of each critical band by 
a predetermined quantization step size when the number of bits consumed is above the 
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user specified bit rate, and wherein the outer loop module increments quantization step 
sizes and determines whether quantization step sizes in one or more critical bands are 
at the vanishing point, and wherein the outer loop module freezes the quantization step 
sizes of the one or more critical bands that are at the vanishing point ("two nested loop"; 
paragraph 66; paragraph 29, lines 9-10; paragraph 28, lines 5-8; paragraph 77, lines 
9, and 10). 

As per claims 16, and 19, Liu et al., further disclose that the outer loop module 
quantizes spectral lines of remaining critical bands that are not at the vanishing point, 
wherein the inner loop module determines whether number of bits consumed by the 
critical bands is at or below the user specified bit rate, wherein the outer loop module 
freezes the quantization step sizes in all the remaining critical bands and exits 
quantization of the current frame, wherein the outer loop module increments 
quantization step sizes of the remaining critical bands by the predetermined 
quantization step size, wherein the outer loop module determines whether the 
remaining critical bands are at the vanishing point, and wherein the outer loop module 
increments quantization step sizes until the user specified bit rate is met when none of 
the remaining critical bands are not at the vanishing point ("a parameter adjustment is 
made and the quantization step size is increased"; paragraph 66; paragraph 29, lines 9 
- 10; paragraph 28, lines 5-8; paragraph 77, lines 9, and 10). 
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As per claim 17, and 20, Liu et al., further disclose that the outer loop module 
compares the remaining critical bands with a perceptual priority chart when all the 
critical bands are at the vanishing point, wherein the outer loop module drops the one or 
more of the critical bands having a lower perceptual quality as a function of the 
comparison, wherein the inner loop module determines whether number of bits 
consumed by the spectral lines in the remaining critical bands is at or below the user 
specified bit rate in the current frame, wherein the outer loop module freezes the 
quantization step sizes of all the remaining critical bands when the number of bits 
consumed by the remaining critical bands is at or below the user specified bit rate, and 
wherein the outer loop module drops one or more critical bands until the user specified 
bit rate is met when the number of bits consumed by the remaining critical bands are 
above the user specified bit rate ("adjusting the parameters values to fit to a perceptual 
criterion"; paragraph 66; paragraph 29, lines 9-10; paragraph 28, lines 5-8; 
paragraph 77, lines 9, and 10; paragraph 7, lines 9-11). 

As per claim 22, Liu et al., further disclose that the vanishing point comprises: a 
quantized value of substantially close to value of '0' ("quantization bands must be zero"; 
paragraph 66). 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonard Saint-Cyr whose telephone number is (571) 

272- 4247. The examiner can normally be reached on Mon- Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (571) 272-7602. The fax phone 
number for the organization where this application or proceeding is assigned is (571)- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

LS 

03/03/08 



/Richemond Dorvil/ 

Supervisory Patent Examiner, Art Unit 2626 
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